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DETAILED ACTION 
Response to Arguments 

\ . In view of the appeal brief filed on 9/15/2003, PROSECUTION IS HEREBY REOPENED. 
A new grounds of rejection is set forth below. 

To avoid abandonment of the application, appellant must exercise one of the following 
two options: 

(1) file a reply under 37 CFR 1.111 (if this Office action is non- final) or a reply under 37 
CFR 1.113 (if this Office action is fmal); or, 

(2) request reinstatement of the appeal. 

If reinstatement of the appeal is requested, such request must be accompanied by a 
supplemental appeal brief, but no new amendments, affidavits (37 CFR 1 . 130, 1.131 or 1 .132) or 
other evidence are permitted. See 37 CFR 1. 193(b)(2). 

Claim Rejections - 3S USC §112 

2. The following is a quotation of the first paragraph of 35 U.S. C. 112: 

The specification shall contain a written description of the invention, and of the manner and process of making 
and using it, in such full, clear, concise, and exact terms as to enable any person skilled in the art to which it 
pertains, or with which it is most aearly connected, to make and use the same and shall set forth the best mode 
contemplated by the inventor of carrying out his invention. 

3. Claims 1 and 1 1 are rejected under 35 U.S. C. 112, first paragraph, as failing to comply with 
the written description requirement. The claim(s) contains subject matter, which was not 
described in the specification in such a way as to reasonably convey to one skilled in the relevant 
art that the inventor(s), at the time the application was filed, had possession of the claimed 
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invention. Claim 1 recites, "firstly treating the semiconductor wafers in a bath with an aqueous 
HF solution only containing HF" in lines 4-6. Applicant has attempted to limit the claim by 
excluding other chemicals. The instant specification does not provide an explicit teaching of 
"only"; the instant specification merely teaches an HF solution preferably contains HF in a 
concentration from 0.001% to 2%, note page 3 of the instant specification. The mere absence of 
a positive recitation is not basis for an exclusion (MPEP 2173.05 (i) Furthermore, the instant 
specification teaches "optionally HCl and optionally a surfactanf , which contradicts applicant's 
"only HF" by the inclusion of other chemicals. Likewise for claim 11. 

4. Claims 1 and 1 1 are rejected under 35 U.S.C. 1 12, first paragraph, as failing to comply with 
the written description requirement. The claim(s) contains subject matter, which was not 
described in the specification in such a way as to reasonably convey to one skilled in the relevant 
ait that the inventor(s), at the time the application was filed, had possession of the claimed 
invention. Claim 1 recites, "treating the semiconductor wafers in a bath with an aqueous O3 
solution only containing O3" in lines 7-8. Applicant has attempted to limit the claim by excluding 
other chemicals. The instant specification does not provide an explicit teaching of "only"; the 
instant specification merely teaches an O3 solution preferably contains O3 in a concentration 
fi-om 1-30 ppm, note page 3 of the instant specification. The mere absence of a positive recitation 
is not basis for an exclusion (MPEP 2173.05 (i) Furthermore, the instant specification teaches 
"optionally HF", which contradicts applicant's "only O3" by the inclusion of other chemicals. 
Likewise for claim 1 1 . 
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5. Claims 1 and 1 1 are rejected under 35 U.S. C. 112, first pai^agraph, as failing to comply with 
the written description requirement. The claim(s) contains subject matter, which was not 
described in the specification in such a way as to reasonably convey to one skilled in the relevant 
art that the mventor(s), at the time the application was filed, had possession of the claimed 
invention. Claim 1 recites, "treating the semiconductor wafers in a bath with an aqueous HCl 
solution only containing HCl" in lines 9-10. Applicant has attempted to hmit the claim by 
excluding other chemicals. The instant specification does not provide an explicit teaching of 
"only"; the instant specification merely teaches an HCl solution preferably contains HCl in a 
concentration from 0.00I%-10%, note page 3 of the instant specification. The mere absence of a 
positive recitation is not basis for an exclusion (MPEP 2173.05 (i). Furthermore, the instant 
specification teaches "optionally O3", which contradicts applicant's "only HCl" by the inclusion 
of other chemicals. Likewise for claim 1 1 . 

6. The following is a quotation of the second paragraph of 35 U.S. C. 112: 

The specification shall conclude with one or more claims particularly pointing out and distinctly claiming the 
subject matter, which the applicant regards as his invention. 

7. Claims 1 and 1 1 are rejected under 35 U.S.C 1 12, second paragraph, as being indefinite for 
failing to particularly point out and distinctly claim the subject matter which applicant regards as 
the invention. Claim 1 recites, "firstly treating the semiconductor wafers in a bath with an 
aqueous HF solution only containing HF and optionally HCl and optionally a surfactant" in lines 
4-6. It is unclear how a solution containing only HF can contain other chemicals because the 
limitation contradicts itself Likewise for claim 11. 
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8. Claims 1 and 1 1 are rejected under 35 U.S.C. 112, second pai'agraph, as being indefinite for 
failing to particularly point out and distinctly claim the subject matter which appHcant regards as 
the invention. Claim 1 recites, "treating the semiconductor wafers in a bath with an aqueous O3 
solution only containing O3" in lines 7-8. It is unclear how a solution containing only O3 can 
contain other chemicals because the limitation contradicts itself Likewise for claim 11. 

9. Claims 1 and 1 1 are rejected under 35 U.S.C. 112, second paragraph, as being indefinite for 
failing to particularly point out and distinctly claim the subject matter which appHcant regards as 
the invention. Claim 1 recites, "treating the semiconductor wafers in a bath with an aqueous HCl 
solution only containing HCl" in lines 9-10. It is uncleai" how a solution containing only HCl can 
contain other chemicals because the limitation contradicts itself Likewise for claim 1 1 . 

Claim Rejections ~ 35 USC §103 

10. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all obviousness 

rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

This application currently names joint inventors. In considering patentability of the 
claims under 35 U.S.C. 103(a), the examiner presumes that the subject matter of the various 
claims was commonly owned at the time any inventions covered therein were made absent any 
evidence to the contrary. Applicant is advised of the obUgation under 37 CFR 1.56 to point out 
the inventor and invention dates of each claim that was not commonly owned at the time a later 
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invention was made in order for the examiner to consider the applicability of 35 U.S.C. 103(c) 
and potential 35 U.S.C. 102(e), (f) or (g) prior art under 35 U.S.C. 103(a). 



11. Claims 1-9 and 1 1 are rejected under 35 U.S.C. 103(a) as being unpatentable over Pirooz et 
al (EP 0701275) in view of Verhaverbeke et al (US 6,132,522). 

Pirooz et al teaches silicon wafers may be pre-cleaned by being immersed in a SC-1 
cleaning solution, which contains about 1 000: 1:1 to 1:1:1 parts by volume H2O:H202:NH4OH 
and has a temperature of about 0-lOO^C (col 2, In 30-47). Pirooz et al also teaches metal removal 
is carried out by immersing the silicon wafer in a bath of an aqueous solution containing about 
1 : 1 to 1 : 10000 parts by volume HF:H20 and to enhance metal removal, the solution may 
additionally contain HCl, H2O2 or ozone (col 2, In 48-60), this reads on applicant's firstly 
treating the semiconductors in a bath of aqueous HF solution only containing HF and optionally 
containing HCl and optionally a surfactant. After the metal removal, the silicon wafers are rinsed 
in deionized water and the rinsed wafers are immersed in a bath containing a bout 0. 1-50 ppm 
ozone at a temperature of about 0-60°C. Optionally, the ozonated water may additionally contain 
hydrochloric or nitric acid in a volume ratio ranging from about 1 : 1000 to 1 ; 1 of acid: water (col 
3, In 1-35), this reads on applicant's treating the wafers in a bath with an aqueous O3 solution 
containing O3. Pirooz et al also discloses the treated wafers should be rinsed in deionized water. 
The final step is drying the wafers by spin-drying and isopropyl alcohol vapor drying techniques 
(col 3, In 35-50). 

Pirooz et al does not teach treating the semiconductor wafers in a bath with an aqueous 
HCl solution only containing HCl and optionally O3. 
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In a method of wet processing electronic components, note entire reference, 
Verhaverbeke et al teaches a rinse fluid may be deionized (DI) water or a very dilute aqueous 
solution of a hydrochloric, hydrofluoric or ozone at a concentration not greater than 100 ppm to 
prevent metallic deposition on the surface of the electronic component precursors (col 5, In 1- 
20). Verhaverbeke et al also teaches a sequential chemical process where electronic component 
precursors are moved from one reaction chamber to another, wherein each reaction chamber, 
bath, contains a different reactive chemical process fluid (col 5, In 35-60 and col 5, In 17-50). 
Verhaverbeke et al also teaches that certain baths may contain a rinse fluid but it is required that 
at least two of the baths in a sequence contain a reactive chemical (col 7, In 60-67 and col 4, In 1- 
10). Verhaverbeke et al also teaches hydrochloric acid, hydrofluoric and ozone are suitable 
reactive chemical process fluids (col 6, In 35-60) and the method of sequential chemical 

processing is applicable to cleaning, stripping and/or etching wafers (col 3, In 5-15). 

Verhaverbeke et al also teaches higher output of wafers and significant cost savings is achieved 

by eliminating the DI rinse between each chemical treatment step (col 4, In 15-25). 

It would have been obvious to a person of ordinary skill in the art at the time of the 

invention to modify Pirooz et al DI water rinsing step with Verhaverbeke et al's rinsing fluid of 

an aqueous solution of HCl in a bath to prevent metal deposition ('522 col 5, In 5-15). 

Pirooz et al also does not teach these treatment steps form a treatment sequence, which 

avoids rinsing with water or another treatment liquid and the addition of fresh water or other 

liquids to the treatment baths. 
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It would have been obvious to a person of ordinaiy skill in the ait at the time of the 
invention to modify Pirooz at al with Verhaverbeke's method of sequential chemical processing 
without rinsing to increase output and savings ('522 col 4, In 15-25). 

Refening to claims 1 and 11, the combination of Pirooz et al and Verhaverbeke et al 
teach a first treating a wafer in a bath of aqueous HF ('275 col 2, In 48-60), treating in a bath of 
aqueous O3 ('275 col 3, In 14-35), then treating the wafers in a bath with an aqueous HCl 
solution ('275 col 3, In 35-40 and col 5, In 1-17), whereby these treatment steps avoid rinsing 
with water or another treatment liquid and the addition of fresh water or other liquids to the 
treatment baths ('522 col 3, In 55 to col 4, In 7). The combination of Pirooz et al and 
Verhaverbeke et al teach the HCl step is a rinsing step. However, this step reads on applicant's 
avoids rinsing, where rinsing is defined to be when a fresh treatment liquid is supplied 
continuously or at intervals on page 2 of the instant specification, because the HCl is in a bath 
and not supplied continuously or at an interval. Also, the HCl is at a similar concentration as 
disclosed by applicant. 

Refening to claim 2, the combination of Pirooz et al and Verhaverbeke et al teach an SC- 
1 treatment ('275 col 2, In 30-45). 

Referring to claim 3, the combination of Pirooz et al and Verhaverbeke et al teach drying 
('725 col 3, In 40-50). 

Referring to claim 4, the combination of Pirooz et al and Verhaverbeke et al teach 
(Bi+B2)+B3, where m is 1. 

RefeiTing to claim 5, the combination of Pirooz et al and Verhaverbeke et al does not 
teach the HF concentration is 0.001-2% by weight. Concentration is well known in the art to be a 
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result effective variable. Therefore, it would have been obvious to a person of ordinary skill in 
the art at the time of the invention to modify the combination of Pirooz et al and Verhaverbeke et 
al by conducting routine experimentation of a result effective variable to obtain same. 
Furthermore, where the general conditions of a claim ai'e disclosed in the prior ait, it is not 
inventive to discover the optimum or workable ranges by routine experimentation. (In re Aller, 
220 F.2d 454, 456, 105 USPQ 233, 235(CCPA 1955)). 

RefeiTing to claim 6, the combination of Pirooz et al and Verhaverbeke et al teaches . 1-50 
ppm of ozone ('275 col 3, In 25-30). Overlapping ranges is held to be obvious (MPEP 2144.05). 

Referring to claim 7, the combination of Pirooz et al and Verhaverbeke et al teaches 
using ozone to prevent metal deposition ('522 col 5, In 1-15). 

Referring to claim 8, the combination of Pirooz et al and Verhaverbeke et al teach drying 
by using spin drying, this reads on applicant's centrifuging, and using isopropyi alcohol. 

Refen-ing to claim 9, the combination of Pirooz et al and Verhaverbeke et al teaches 
NH4OH and H2O2 ('275 col 2, in 30-50). 

Response to Arguments 

12. Applicant's arguments with respect to claims 1-9 and 1 1 have been considered but are moot 
in view of the new ground(s) of rejection. 

13. Applicant's arguments filed 9/15/2003 have been fully considered but they are not 
persuasive. 
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Applicant's argument that Verhaverbeke et al and Pirooz et al does not teach treating the 
semiconductor wafers in a bath with an aqueous HCl solution only containing HCl is noted but is 
not found persuasive. Pirooz et al teaches treating a wafer in O3 followed by a DI rinse step. 
Verhaverbeke et al teaches a dilute solution of hydrochloric acid and ozone during rinsing to 
prevent metallic deposition ('522 col 5, In 1-15). Therefore, the combination of Pirooz et al and 
Verhaverbeke et al teach applicant's invention. 

Applicant's argument that using baths is not in compliance with Verhaverbeke et al's 
teaching of directly displacing fluid is noted but is not found persuasive. Verhaverbeke et al does 
teach displacing volumes, as suggested by applicant. However, Verhaverbeke et al also teaches 
another embodiment where wafers are moved fi-om one bath to another, wherein each bath 
contains a different reactive fluid (col 3, In 55-67 and col 5, In 15-20). Therefore, Verhaverbeke 
et al is not limited to displacing volumes to obtain higher output (col 4, In 15-25), as suggested 
by applicant. 

Applicant's argument that Verhaverbeke et al qualifies as the closest prior art is noted but 
is not found persuasive. This is mere attorney allegation without evidence, therefore is not found 
persuasive. The Examiner maintains the Pirooz reference is the closest prior art and 
Verhaverbeke et al is the secondary reference because Pirooz et al teaches the chemical claimed 
by applicant. 

In response to applicant's arguments against the references individually (pgs 11-12), one 
cannot show nonobviousness by attacking references individually where the rejections are based 
on combinations of references. See In re Keller, 642 F,2d 413, 208 USPQ 871 (CCPA 1981); In 
re Merck & Co., 800 F.2d 1091, 231 USPQ 375 (Fed. Cir. 1986), 
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Applicant's argument that a person of ordinary skill in the art would not combine 
Verhaverbeke et al with Pirooz is noted but is not found persuasive. Applicant alleges that a 
person of ordinaiy skill would not combine a process devoid of water rinsing (Verhaverbeke) 
with a process, which employs water rinsing (Pirooz). The Verhaverbeke disclosure is entirely 
devoted to eliminating DI rinsing in conventional process, such as cleaning ^stripping and 
etching. Verhaverbeke et al also teach higher output and cost saving result fi-om eliminating DI 
rinses, such as those taught by Pirooz. Therefore, it would have been obvious to a person of 
ordinary skill in the art at the time of the invention to modify the conventional process taught by 
Pirooz et al, which employs DI rinses with Verhaverbeke et al's method, which eliminates DI 
rinses to improve output and increase savings. 

In response to applicant's arguments against the references individually (pg 19), one 
cannot show nonobviousness by attacking references individually where the rejections ai-e based 
on combinations of references. See In re Keller, 642 F.2d 413, 208 USPQ 871 (CCPA 1981); In 
re Merck & Co,, 800 F.2d 1091, 231 USPQ 375 (Fed. Cir. 1986). Verhaverbeke et al is relied 
upon to show the obviousness of using a processing method, which eliminates the need for DI 
rinse steps. The first and second treatment solution is taught by Pirooz et al. 

Conclusion 

14. Any inquiry concerning this communication or earlier communications fi^om the examiner 
should be directed to Matthew J Song whose telephone number is 703-305-4953. The examiner 
can normally be reached on M-F 9:00-5:00. 
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If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Nadine Norton can be reached on 703-305-2667. The fax phone number for the 
organization where this appHcation or proceeding is assigned is 703-872-9306. 

Any inquiry of a general nature or relating to the status of this application or proceeding 
should be directed to the receptionist whose telephone number is 703-308-0661 . 



Matthew J Song 
Examiner 
Art Unit 1765 

MJS 



